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is:, ^#^2fl7l, £^7l#, r^fl g ^^7l#, ^#5>^5f .2. ■ 3}^ ^^x] , 
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^12 ^7^1 ^ a-tiVE^cq n^7}7}^ ^^-wV-g-^ ^i^- £ 
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fh <^*fl^r wl^^- ^-g-^l <34i, 7>e), 9J-§^ -fMl- Ji^-g-sl 

«1, ¥3, ^-7l#^ ( ^o^^ $#til^_-g-^ 7 ] El- ^7H1^ ol^ol 

<36> ^71 7>^^(40)^: £«>*H^ D]t5l(3)!4 ^^^-§-71(10)1- 

^ ^siOHH tifl#£lfe afl7l7l-^* €^-^-§-71(10)21 £oi^ 
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^•o] $j^.o. s ^q.^ - oi^ ^l^tils^ ^ £ 7V ^o.^ 
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<38> tb^, £2 ^ £ *H ^1* M-e}\3 3 *}*fl3*fl^ *fl3:# 

*fl^(2H ^^flsl^ ^^^(5)^1- o]-g-^(7i)^- o^^^^l JL^$.(72)°.S. fte^ 
jl^l?!^. *V*fl(70)^r ^7H1*V( 60 ) ( ^01^^(20), nr-^^ 37H|-ff <9 
^-(16), ^^-§-71(10) ^ tifl#^i(50)7]- ^7flsM ^wl-E^d)^ 

<39> St!", £3 ^ S ofl# U(-Efvfl 7$0_g_, SSl^HI 

^lolcf. ^1(70)^ £«_>B^(l)£l ^€^(5)2f *H1(70)^ °l-§-*!(71)* 

JL ZL^^(72)^.S. jl^lt^. ^](70)^ ^7H1 3^(60)* ^ 

°g^H(20), ^M<H(30), ^^-§-71(10) ^ «fl#^ = (50)7l- ^U^H 

<40> °1 *V ^-^^r ^-7l^^l7l#o] -E-^S ^tiVS]^^ ^ll^7Hl^ 

<H 5-20-g- oliflofl ^Sj-aV-g-o.^. ^S)-^el7> oI^lo^d} ^l^Hl^ ^ejofl ^Sfl 
^°^>Bl^^ -H-7l^Ul^_ S ^12:513L o] l)*] «fl 7 l7>iofl *H^5} EJ- 
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*W *11 *g *1 em ^=^>el^^ -8-7]^«lss 

^Jl^fll- ^7> *Vcf. ^sj-tiV-g-o] oj-f-o^tjrJIL §>7l^Sfl afll^Mlfe- 

^cfl^-Sl <£^;*)l#(Soft Burning)* ^d^H 

<4i> 51^ ^ 17 £ ^7Hl-ff<^(16)«- 7lfe ^^lcf. 

<42> °}2)- £o] -a^ylJL ^^.g. ^Ml^l ^32]- 

<43> < a > £1 ^H*l £3^1 ^^-^7] (10) elH-E-S^ 

i^5L(20)-I- °l-g-*H -B-7l^#^* 33 ^.oi^^^- ^7l^#^ -M^tM; 

<44> < b > ^"71 ^^-«>-g- 71(10) S^r SlM^-S^ JEL^A^ -n-7l^#^ Jl^ 

-g- 100^-^ 5^*3=-?- ifl*l lOO^-f^l £S.n>olE g:^ 

<45> < c > ^7} ^W^-7l(10) SE^r eflnl^-E^o) ELBjn}^ iflofl^ -R-7l ^-§-33 

<46> < d > ^7l ^^-^l-g-^rTlHMi ^^-«}-g-7l SE^ elWl^-E^^ cBjnlA^ °- 

«KE^ S^r efl^^H^^l tifl7l7>^^ £<^H 1^71-51 *iBl^Rr 

afl7l7l->i JE^tH^; 

<47> < e > ^"71 ^^71-51 ^5l^ -B-7l^til^.l- Wfl#^H(50)S. ^^-ti>-g-7l(10)<Hl 
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< f > #71 tifl#^(50)5. -^-7l^Wl^.l- £2: ^ St^^sRr 7>^ 

<2?flS ol^o^lfe -B-7l^al^ o]^ai afls^-g- ^ «v^^ 7]^^ m^i 

-g-ol ^<>|iJ|.^ z^7}*11^ 278kcal/kg-CaO, 254kcal/kg-^4idol , 220kcal/kg-MgO^ 
Ca ++ , Mg ++ , ^ OH'ol^o.^ *fle|£H PH 11-132] -fM 

^*}S-3. 7^oV f} ^^. tiV-g-^ofl o]*fl f^o] A> 

^SH S.^-^^ ^^7> o^o^t}. ^f^o] 7 0 1-*V Ca^ ^ v 

^7} o)^o)z\ oV^ 7 } ^ iHHJL-41- ^°l7l^^ ^l^Hfo} 

£ ot^ -*A>*}- o]7.HlS ^3 ^]7H€^ 

S*}- -B-^fl ^^r£ -B-7l^tils.^ ^ ^iMSl As 50mg/kg, Cd 5mg/kg, 

Hg 2mg/kg, Pb 150mg/kg, Cr 300mg/kg ( Cu 500mg/kg<^l wl^fl 3.^ ^ ^£ 

5- <£3i*H ^7?" 3 25% o)^o] o_7l# ^7>^1 Td^ol) 
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<5i> olofl «vt^ ^fM>^ ^1^71^321- ^<&o. s ^=13% ft 

^>7}-^ ^^-^o] ^r^V^^l "l^^H «fl#7>>il- 7>^^^-^(40)^r ^ 

^■§■71(10)^ £<a^Cf. H^«ll7l^ Hfl7l<£3Hl tf7l4 

yfl#7>^^ cl^ltV 715.S. 3 <H «H#7l-^-ufl E}-^l:7|-^Sf ^11^7M]^ 
cflel oj^ol ^Sl-av-g-* f^J<g°l ^-AV^o] PH^ 11- 

9-10^1 «HJ7>bJ^°1 ^cf. 

365kcal/kg-Ca(0H) 2 Q 206kcal/kg-Mg(0H) 2 JL<£*\} ^*fl tfl 

#5, 7l^^o] A}%^ ^3*^7} ^A]£]ZL ^^lr°J ^lHr£: *fl<8SF3-* 

<53> aD^-gS^ Aj^-*V -fM^ 3fl7l#2] ^-ir^r 70%-90% 

^ #^ ^12^7^ -g-£^ ^7V^1 -B-7l# JL^ ^ 

10%-100% ^W^k *H1^ -fM^ Bfl7l# 1^ ^^-§-^1 ^7> 

aH^-g- 30kg( 1000kg x 15% ^£ x 20%^7}-§:) ^-nfl ^l€r^^l i^?}^ ^e)7> 
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^^-UltiV-g-^ 6m 3 ^l ^-g-<3 y l 1.6km/L ^ ^]d1s.e^o1 sgjt 40km^r -grW 

nfl ^-R- 252lBl(40km/1.6km/L)ol^. ^wfl^ ^7>i tifl#^ 

^ 70.59kg (252^ x 0.92-^^-^^]^ x 0.837-^tifl#7ll^r x 44-C0 2 /12-C) 

^eH^-SH-^r iHr&^r 90kg (70.59x56/44) ^7}*fl -f- 

cfltlr ^-^1-^^:^: ^ 50% (90/6m 3 xl5% x20% xlOOO) €4. 



<56> 1. (Hydration) 

<57> i) $q S\ 

<58> (s|-*K!) 

<59> CaO + H 2 0 -> Ca(0H) 2 

<60> Enthalpy AH = -235. 70- (-15 1.80-68. 32) = -15.58 

<6i> = 15.58kcal/mol/56.08 x 1000 

<62> = 278kcal/kg-CaO 

<63> 2) -^sH-ZL t|j ^ 

<64> (5j-*}-Al) 

<65> MgO + H 2 0 — Mg(0H) 2 
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<66> Enthalpy AH = -22 1.00- (-143. 80-68. 32) = -8.88 

<67> = 8.88kcal/mol/40.32xl000=220kcal/kg-Mg0 

<68> 3) ^4i^£Su>olB 

<69> 

<70> CaO.MgO + 2H 2 0 -> Ca(0H) 2 + Mg(0H) 2 

<?i> Enthalpy 278 x 0.58 + 220 x 0.42 = 254kcal/kg-dol . 
<72> 2. ^r-ttsl-^r-s- (Carbonization) 

<73> 1) Ca(0H) 2 

<74> (sl-^H]) 

<75> Ca(0H) 2 +H 2 0+C0 2 -> Ca ++ +20H~+C0 2 +H 2 0 

<76> -»• Ca ++ +HC0 3 ~+0H~+H 2 0 

<77> -> Ca ++ +C0 3 ~+2H 2 0 -> CaC0 3 +2H 2 0 

<78> Enthalpy AH = -228. 46-68. 32- (-235. 70-68. 32-94. 05) 

<79> = 27. 03kcal/mol/74. 09x1000 

<80> = 365kcal/kg-Ca(0H) 2 = 482kcal/kg-CaO 

<8i> 2) Mg(0H) 2 
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<82> (3**H) 

<83> 4Mg(0H) 2 + 3C02 -* 4Mg ++ +80H~+3C0 2 

<84> -» 4Mg ++ +3HC0 3 ~+50H~ 

< 85 > -> 4Mg ++ +3C0 3 ~+20H~+3H 2 0 

<86> -» 3MgC0 3 . Mg(0H) 2 . 3H 2 0 

<87> Enthalpy AH = 3 x -261.90 - 221.50 +3 x -68.32 

<88> +4 x 221.00 +3 x 94.05 = -45.51 

<89> = 45.51kcal/mol/221.00 x 1000 

<90> = 206kcal/kg-Mg(H0) 2 =298kcal/kg-MgO 

<9i> 3. *fl<g*h§- mmBLB) 

<92> 1) ^V^# (CaC0 3 ) 

<93> 2NaC I +2 ) : +2CaC03 -> 2Na + +2C £ "+2 ) : +2Ca 2+ +2C0 

<94> -*• ):Ca 2+ + ):2Na + + ):C0 3 2 ~+ ):2C£~+ Ca 2+ + C0 3 2 " 

<95> -»■ ):Ca 2+ + 2Na + + C0 3 2 "+ Ca 2+ + ):C0 3 2 "+ 2C l~ 
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-> Na 2 C03 + CaC i 2 + ) -Ca*+ ) XOa 2 " 

2) ^Ji (CaS0 4 ) 

2CaS0 4 +2NaC£ +2 ): -»• 2Ca 2+ +2S0 4 2 ~ +2Na + +2C£ ~+2 ) : 

-* Ca 2+ + ):2Na + + S0 4 2 "+ Ca 2+ + ):2C£~ + S0 4 2 " 

-»• ):Ca 2+ + 2Na + + S0 4 2 "+ Ca 2+ + ):S0 4 2 ~+ 2CZ~ 

-» Na 2 S0 4 + CaC £ 2 + ) Xa 2+ + ) :S0 4 2 " 

< ^ > ): = -B-7l#^ #5.0]^ 
°l*h *H <W wlH 7l#tb^. 

tHr-§:£- 78.04% °)5L PH^ 7.02^ ^<5j- 7 ^^o] 105°C^ ^£1^1 

4A]7j ^Ssr}^ 3^] -8-%=^ ^-f-^fil -8-7H Ti^AlS. 200 =L^ 77fl^1 

< - i > 

?dSAlS 37flofl *r^#-§- zj-zj- 600cc, l,130cc, l,800cc ^ ^31 €^}-<*| 
f-^-§: 75%, 85%, 90% 5. ^3 40^ ^-§r 5^-7> 21^^ ^ 
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5}-*V* 6m 3 -g-^ eflPl^-Hg}^ c^a] i.6km/L^l ^l^r 50km/hS ^r^H*] wfl^^sf ^ 

7]^*H fH*7b£* 13%^ l-g-^ l,500cc^ ^£5. -§- 

7)9] £<a*H 40^- # ^^^-§-1- PHI- S-1<H1 2*1 <5>cg 

<107> < ^*H1 - 2 > 

<ios> ^i^A]^ 37flo)l l,130cc^ 4^** ^W<*l ^-^r^r* 85%S. 

r 

*$ A As\ 20^, 40^, 60zz.2» ai^. (^ 7 >^r 10%, 20%, 30%) ^f^Kn. M 

20^- #3 PH# %^s>ZL zl ^-fr s-2 °fl 5*1^. 
<109> < -^a]c^] -3 > 

<no> ^iSAl^L 171H i,i30cc^ % v T=^r# 85%S 

AJA12| 40ZL^o4 ^ 8ZL^ 1- 3 7>*}JL 5^r# JuH&wH ^S\r^ ^ f^V^ 

1- 13%£) ^£5. SJ^H 1^ l,500cc^ -§-71 ^ S^sH 60^-^> 

^sl-^-S-* *H 20-& ?J:3°-3. zl ^4*" S-3*fl 5*1*1-551 

<m> < y]ja<^l -1 > 

<112> ^Alc^l-io) 37]] A] ^ ^^-*V* ^5fti>-§- £o\) PHI- ZL 

<113> < tJ]J2L^] - 2 > 
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<ii4> 2\ 37fl ^3}*V * fK>s|-^-§- Pm =L 

<115> < - 3 > 

[S. 1] 

<ii7> f^-i: 1 ! ^3 10% ^7> 40^ E3-AV5j.tii.-g- #j*-o) PH 





75% 


85% 


90% 




12.4 


12.4 


12.5 




11.2 


9.7 


9.5 



IS. 2] 

<ii8> ^-ir 85%^1 ^3 ^7>^^ ^^-S^mt PH 







20£-«H- 


40^«V-S- 


60-Sr^-g- 


10% 20gr 


12.3 


12.2 


9.4 


8.8 


20% 40gr 


12.5 


12.3 


9.8 


9.2 


30% 60gr 


12.8 


12.5 


10.8 


10.3 



IS. 3] 

<119> ^-§T 85%<H1 >$^S| 40ZL^ ^7> ^A];^ti>-§- 









40^«h£ 


60^-g- 




4.40% 


3.60% 


2.90% 


2.30% 



<120> A^t^ ^O) AJX| C^ll- ^^«V ^ofl l-^Jl, 
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A] A] oflofl ^5)^1 <&<L^ ^£ ^Ufl vfl«Hl>H ^-°^>7fl ^ 7}^ *}5L^ A] 
JL2}-] 

^ ^71^ til £.-1- ^S^-JI *3*1<*M tl*}r -fM^tilJLSl o}^-Al ^ 

#^^r ^Bfl7l#^ ^S^ti]^ #4l3^H 

^ti]^7l-^ *ll2^7>» v£# ^ ^-g-aj-^ <H3£ ^^l^#ol tfl 

^ *} Jfry)^!!). ^^gsHl 7H£|J1 7>'^Sl 
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i] 

#71 ^SH^HS $7>*||* ^*Rr ^^W, 

#71 *l#e^H Wfl#5l^ Bfl7l7>^« 5L 0 *]*Hr 7fi 

#7l ^^-§-7Hl^ ^1S€ -B-7l^«m« Sq^-S. wfl#A]7l^ 1f|E^ ^ 
I^T 1 * 2] 

*ll 1 %H1 

#71 ^-g; ^-#H^<y -^7l^tilS.Sl ol^Al ^12:^1. 

3] 

*0 1 ^°fl 5^*1, 
4] 

^ l %H1 5a°H, 

#71 7^£r 3M-g-E^o| 51 -g- ^ -fM^lS-^l o]^Al ^1^ 
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[$^8" 5] 

^1 1 *M 5a°H, 

6] 

^ l SU^i, 
7] 

^#31 <4; 

(b) ^U-tiV-g-7)^^ -R-71^1-^^ 100^^ 
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(e) #7] ^^H-7HH l-^^^e)^ -fr^^lS.* tiflt^^g. o]^}c^ 

(f) #71 «l)f|ES «fl#^ -^-7l^tilS# 2^ -#^SRr 
AS- ^-#3*r 3* ^HJ°-S *>fe -fr7l^«l3.^ ol^-Al ^2:^. 

8] 

#71 (b)^r^Hl^ ^#^#, 32^^ , ^}<£^J1 £^ ^sq^r 
^^^-Ei ^M- ol#2l ^«^7> Cl ^7>5l^ ^-g: ^^.S. ^ -fM 

9] 

#71 (b^H^r ^l^^eflZL, ff2:£, tffl 

S^°1B, f-t, 7>el, ^ ^.q, latff. ^o_s. 

ioi 

#71 (b)^ll^ ##^r, afl-freH fl-SS, «]lSM-oiH5. 5- 

30-25 



mm&m.: 10-2003-0071695 



30-26 



SSms: 10-2003-0071695 




30-27 



SglSs: 10-2003-0071695 
[5L 2] 
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[5L 3] 
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[51 4] 



5§ £8fB3l 
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